A solution (10 mL) of dimethylformamide containing C11SO4 -5H2O (1.0 mmol, 0.25 g) and H4TCB (0.5 mmol, 0.13g) was slowly added to a solution (10 mL) of dimethylformamide containing 1,10-phenanthroline (2.0 mmol, 0.36 g). The starting mixture was stirred for two hours and left to stand at room temperature for about a three weeks. Blue prism-shaped crystals were obtained.
Source of material
A solution (10 mL) of dimethylformamide containing C11SO4 -5H2O (1.0 mmol, 0.25 g) and H4TCB (0.5 mmol, 0.13g) was slowly added to a solution (10 mL) of dimethylformamide containing 1,10-phenanthroline (2.0 mmol, 0.36 g). The starting mixture was stirred for two hours and left to stand at room temperature for about a three weeks. Blue prism-shaped crystals were obtained.
Experimental details
The hydrogen atoms H5 and H7 were allowed to ride on 05 and 07 atoms recognizing that these H atoms are distributed over 03, 05, and 07 atoms, but slightly preferred over the latter positions (d(C29-03) = 1.282 A, d(C30-05) = 1.296 A, d(C34-07) = 1.301 A). A reason for the large R& value could not be found.
Discussion
Benzene-1,2,4,5-tetracarboxylic acid (H4TCB) is a good bridging ligand and numerous complexes with TCB 4-anions or H2BTC 2- anions have been prepared [1] [2] [3] [4] , while new complexes are constantly being obtained by different reaction conditions (such as different solvents, synthesis method, H-acceptors). As a part of the continuing investigation of these complexes, we firstly report here the crystal structure of a new binuclear complex with mixed ligands, namely [Cu(phen)2(TCB)Cu(phen)2] • H4TCB (phen= 1,10-phenanthroline). The coordination of the copper cation is best described as a distorted trigonal bipyramid completed by one O atom from one carboxylate group and four N atoms of two phen molecules. The two para-carboxylate groups of TCB binds two copper ions in a monodentate manner to produce a dimeric entity, while the other two para-carboxylate groups are free. It should be noted that the TCB forms a bridge between two Cu(phen)2 cations, and the molecule contains a center of inversion in the center of the aromatic ring of the free H4TCB molecule located in the lattice. The distance between the two copper ions which were bridged by TCB is 11.034 A. Moreover, in the [Cu(phen)2] 2+ cation two phenanthroline molecules are almost perpendicular to each other. Furthermore, there are two strong intermolecular hydrogen bonds [O5-H5-O30t+l,;y,z) and 07-H7-03(-x+1 -y+2-z+1)], linking the binuclear entities and free H4TCB molecules to form a 2D network parallel to (100). 
